Development of targeted therapy with paclitaxel incorporated into EGF-conjugated nanoparticles.
2-Methacryloyloxyethyl phosphorylcholine (MPC) polymer is a suitable vehicle for paclitaxel (PTX) delivery. A new targeted therapy has been developed by conjugating epidermal growth factor (EGF) to MPC polymer and its growth inhibitory and antitumor effects on cancer cells overexpressing EGF receptors (EGFR) has been investigated. EGF was conjugated to poly [MPC-co-n-butyl methacrylate-co-p-nitrophenyloxycarbonyl poly (ethylene glycol) methacrylate] (PMBN) and mixed with PTX. The cytotoxicity of the resulting PTX incorporated into EGF-conjugated PMBN (EGF-PMBN-PTX) on EGFR-overexpressing and EGFR-deficient cell lines was compared with PTX incorporated into PMBN alone (PMBN-PTX) and PTX alone. Suspensions of the cells were injected into nude mice subcutaneously. EGF-PMBN-PTX, PMBN-PTX, PTX or NaCl solution was injected intraperitoneally. The cytotoxicity and antitumor effect of EGF-PMBN-PTX were significantly greater than those of PMBN-PTX for EGFR-overexpressing cells but not for an EGFR-deficient line. These results suggest that EGF-PMBN-PTX may represent a more potent targeted therapy for tumors overexpressing EGFR.